
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



Correspondence. 355 

life has not been reduced to a large extent in any of these countries. In 
Ireland, not less than a quarter of the inhabitants has been cut off or removed 
in ten years — a fact with hardly a parallel in history. Cromwell's destroying 
sword and inexorable policy were as nothing to the more effective causes which 
have recently been in operation. His stormings and forced expatriations 
cleared the soil of some thousands, — the new victims of poverty, cholera, 
famine, fever, despair and emigration are to be counted by millions ! — Athe- 
nwum, July 12, 1851. 

Fires in Paris, and Accidents arising from them. — Pendant les six pre- 
miers mois de 1851, les Sapeurs Pompeurs de la ville de Paris ont 6t6 appel6s 
a Iteindre 966 incendies ou feux de cheminees, savoir : — 

Incendies. Feux de cheminees* 

En Janvier 30 171 

Fe>rier. 23 194 

Mars 20 193 

Avril 14 136 

Mai IS 114 

Juin 21 35 

123 843 

Ces sinistres ont occasionne' des blessures graves a trois sapeurs et £t six habi- 
tans des lieux incendies ; en outre, vingt-cinq sapeurs ont 6t6 malades des 
suites de l'asphyxie qu'ils avaient eprouvee notamment de ces feux de cave. 
Deux de ces militaires ont &t& pour leur belle conduite d6cor6s de la Legion 
d'Honneur, et plusieurs autres ont recu des nieMailles d'honneur. — La Presse, 
26 July, 1851. 
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LIFE-CONTINGENCY PEOBLEMS. 

To the Editors of the Assurance Magazine. 

Gentlemen, — I now send you my solutions of the three Problems which 
I proposed in Number II. of the Magazine. 

Annuities. — Taking that form of the Column System in which N-i-D 
= (1 + A), *'. e. the value of a pre-annuity, or an annuity payable in advance, 
or at the beginning of each year, then N, -~ D = A, or the ordinary an- 
nuity, may be considered as a pre-annuity deferred one year. In the same 
manner, an annuity payable by two equal instalments during the year may 
be considered as two deferred pre-annuities, — the one deferred six months, 
the other deferred twelve months; and (generaliter) an annuity payable by 
n instalments during the year may be considered as n separate pre- 
annuities severally deferred one, two n parts of the year. Hence, 

the formula deducible, according to the Column System, for an annuity 
payable by n instalments during the year would be (N l!n + N 2 .„ + N 3 .„ 

N) -r- wD. In place therefore of interpolating the original Table 

of Mortality, it will be sufficient to interpolate the values of N from N to 
N,; and it is obvious this can be done to any degree of practical precision 
by aid of the calculus of Finite Differences, based on a sufficient number of 
collateral terms. 

The ordinary and useful formula of adjustment by which an annuity 

2 b 2 
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payable by n instalments during the year is considered as increased in 

n — 1 
value by — - — parts of a year's purchase, we virtually owe to Simpson 

("Annuities," p. 79): but its original demonstration, and the extended 
one inserted in Milne's (Art. 455-485) and other treatises, being rather 
vague, it is among the advantages of the Column System that it at once 
places the eligibility of this approximation in a clear light; for we have 
only to suppose the interpolations from N to N, to be in arithmetical pro- 
gression, to arrive at a similar formula. Thus, remembering that an 

ordinary annuity increased by — - — parts, is the same as a pre-annuity 

decreased by — - — parts, and that N — N, = D, we have — = A for the 
2n n 

common difference of interpolation: hence the value of the annuity payable 

by instalments will, on this supposition, be 

[(N- A) + (N-2A) + (N— 3A) + (N-»A) or N,] -f- wD, 

(n \ n+1 
«N — (ra+1)- A J-e-«D = (l+A) — ; for »A=D. 

Assurances. — The present value of any sum assured, payable with 
interest upon the death of A, is obviously equal to the sum assured itself, 
for no other sum will exactly produce a similar amount at interest. If 
then we put P as the single premium to secure £1 at death, (1 — P) is 
obviously the present value of the interest of the sum assured considered as 
a loan; and the value of the policy after n years will be found to be equal 
to the difference between the sum assured and the relation of the value of 
the original interest to that commencing at the later period, or the value of 

the policy will equal 1 - W~^>y F " r ( 1 - p ») = C 1 - ») C 1 + A »)> and 
(1 _P) = (1 -v) (1 + A) : hence 1- ^— ^ = 1 - ~^-, which is 

Mr. Griffith Davies' well-known formula for the value of a policy. We 

(1 p\ (i_p)_(i_p ri ) (p n _p) 

can also put 1 — — — — into the form of — = i*_p\ ' 

or the theoretical value of a policy when a premium is due is equal to the 
difference between the two single premiums divided by the difference 
between the original single premium and the sum assured. It is also 
obvious from the preceding deductions, that the same relation obtains when 
stated in similar terms of the present value of the interest of the sum 
assured considered as a loan at the two periods; the increase of the single 
premium being exactly equal to the decrease in the value of the future 
interest. 

Probabilities. — There may be said to be two principal methods of con- 
sidering a "definite integral:" the one which regards it as a primitive 
function from which a certain differential co-efficient can be derived; the 
other which treats it as the determination of the limit to which the sum- 
mation of an infinite series of functional values tends, when each term of 
the series is to be comprised between certain terminal values, and is, more- 
over, to be multiplied by the limit of magnitude to which the greater and 
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greater subdivision of the difference between the limits of the variable 
ultimately points. Now, it is evident, that if the difference, as in the case 
proposed, between the limits of the variable be unity, that this common 

factor may be represented by . The effect, therefore, is really equi- 
valent to taking a certain proportion only of each term; and this effect is 
precisely that which is indicated when an average has to be taken, provided 
the proportion correspond to the number of terms, as it obviously does in a 
definite integral whose limits arc zero and unity: for as n increases, the 

limiting ratio of- to -, or 1 : ■= — -- j-, becomes more and more equal 

n n + 1 1+v 

to unity. Now, whatever law of facility of error, or of deviation among a 
set of observations be supposed, it has been well shown by Professor De 
Morgan, {Ency. Metrop., art. " Probab.,") that the average term and the 
most probable value approach nearer and nearer to an equality as the 
number of data or values increases; and this is precisely the same condi- 
tion as that under which the value or summation of the definite integral 
more and more accurately represents the limiting value of the average 
term. It may also be seen, by reference to an article in the July number 
of the Edinburgh Review (No. 185, p. 19,) on Probabilities, said to be by 
Sir John Herschel, that the same conditions, above declared to be inherent 
in definite integration, and therefore in averaging upon the system of limits, 
have to be also stipulated for in the postulates, whenever the law of the 
results has to be determined in its utmost generality. 

E. J. F. 

[Note. — We have received from Mr. William Wylie, of the Colonial 
Life Assurance Company's Office, in Edinburgh, ingenious solutions of the 
first and third of these Problems. — Ed. A. M.~\ 



ON THE DETERMINATION OF SURPLUS. 
To the Editors of the Assurance Magazine. 

Gentlemen, — I have been very much gratified with the article in the 
Assurance Magazine on the Determination of the Surplus of a Life Assur- 
ance Company. It may perhaps interest some one to see the process 
which I have used for the same purpose. 

It should be premised that it is the practice in the American Companies 
to assure at the age of the nearest birthday, so that no material error can 
arise from assuming the day of the date of the policy as the birthday of 
the party assured. 

In the first place, I arrange the policies according to the year of birth, 
as in the article referred to, but grouping them according to the age at 
which they were assured, and the consequent premium paid: thus — 



